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Veeco's fashion in shutters
In June,Veeco was awarded patent number
6902623 applied for three years ago and
the work of Alexander Gurary, Scott Elman,
Keng Moy and Vadim Boguslavskiy, who
have devised and patented a moveable
shutter.
They point out that there are a wide variety
of CVD reactors of various designs.
Horizontal reactors where a wafer carrier is
rotatably mounted inside a reactor and
reactant gases are introduced from above
the wafer carrier; horizontal reactors with
planetary rotation where gases pass across
a wafer carrier; barrel reactors and vertical
disk reactors where gas is injected down-
wardly onto a substrate surface rotating in
the reactor.
But, they say, there is a need for a CVD
reactor that minimises disturbances in the
uniformity of thermal and flow fields inside
the reactor, resulting in the formation of
precise, repeatable and uniform epitaxial
layers on wafers. For Veeco’s inventors, this
route is by having a reactor with a movable
shutter.
The Veeco reactor for growing epitaxial lay-
ers includes a reaction chamber having a
pass-through opening, for inserting and
removing wafer carriers from the reaction
chamber. It also includes a cylindrical shut-
ter, located inside the reaction chamber 
for selectively closing the pass-through
opening.
The shutter opens and closes and includes
an internal cavity, adapted to receive a cool-
ing fluid and the tubing for introducing the
cooling fluid into the internal cavity.
The tubing is permanently secured to the
shutter and moves simultaneously with it.
The cylindrical shutter and the internal 
cavity of the shutter surrounds an outer
perimeter of the wafer carrier, minimising
non-uniformity in the temperature and flow
field characteristics of the reactant gases.
Coincidentally, the CVD reactor described
may be used to grow a broad range of epi-
taxial layers over wafers.These include
such Group III-V compound semiconduc-
tors as GaAs, GaP, GaAs1-xPx, Ga1-yAlyAs, Ga1-
yInyAs,AlAs, InAs, InP, InGaP, InSb, GaN,
InGaN, and the like.
However, the CVD reactors may also be
used to produce other compounds.These
include Group II-VI compounds, such as
ZnSe, CdTe, HgCdTe, CdZnTe, CdSeTe;
Group IV-IV compounds, such as SiC, dia-
mond, and SiGe; as well as oxides, such as
YBCO, BaTiO, MgO2, ZrO, SiO2, ZnO and
ZnSiO; and metals, such as Al, Cu and W.The
resultant materials will have a wide range
of electronic and opto-electronic applica-
tions, including high brightness light-emit-
ting diodes (LEDs), lasers, solar cells, photo-
cathodes, HEMT’s and MESFET’s.
Chemical route for indium
selenide TF 
H M Pathan, S S Kulkarni, R S Mane and C D
Lokhande from the Thin Film Physics
Laboratory at Shivaji University, Kolhapur,
India are working on CuInSe2-based thin-
film solar cells, which they point out, stand
out as promising candidates for PV power
systems, with a conversion efficiency near
19% for laboratory size devices.
Many attempts have been made to deposit
CuIn Se2 thin films by simple chemical
methods, as these would enable deposition
of the solar absorber at low cost on large
areas.
The authors have already reported the dep-
osition of copper selenide (Cu2Se) thin
films by the M-CBD method. Optimising
the deposition conditions of copper
selenide and indium selenide separately,
they can deposit the CuInSe2 thin films
either by sequential deposition of copper
selenide over indium selenide or adsorp-
tion of Cu and In ions and their reaction
with selenium ions.
The goal was to grow CuInSe2 thin films at
room temperature.As the second step to
this in the present investigation, the prepar-
ative conditions were modified to obtain
indium selenide thin films at room temper-
ature.The films were characterised for their
structural, surface morphological, composi-
tional, optical and electrical properties by
using XRD,SEM, RBS, optical absorbance,
electrical resistivity and thermoelectromo-
tive force measurements.
Growth of nanocrystalline indium selenide
thin films using a modified chemical bath
deposition method was studied.To obtain
the indium selenide thin films, the prepara-
tive conditions, such as concentration, pH
of cationic precursors, adsorption, reaction
and rinsing time duration were optimised.
The growth of the thin films was found to
be 6.3nm per cycle.The films were
nanocrystalline and showed the phases
InSe, In2Se3 and In6Se7.The surface of the
film was rough.The absorbance of the film
was found to be high (104cm-1) and the
optical band gap was 2.5 eV.The electrical
resistivity was of the order of 106 Ωcm
with n-type electrical conductivity.
Materials Chemistry and Physics 93 (1)
16-20 (15 September 2005).
Via hole route to GaN lasers
Hiroji Kawai is the inventor at Sony Corp,
awarded US patent 768912 for a new way
of making a GaN semiconductor laser.
As the background points out, when mak-
ing GaN FET on a sapphire substrate, it has
been difficult to realise high-frequency
operation and high-power output, relying
on thinning the substrate and making a via
hole.The same problem also lies in the
case where GaN FET is made on a SiC sub-
strate that is very hard and chemically 
stable, similarly to sapphire substrates.
This invention is for a semiconductor laser
having a single-crystal substrate made of a
material different from nitride III-V com-
pound semiconductors, and a device made
on one surface of the single-crystal sub-
strate by using III-V compound semicon-
ductors, which includes the electrical con-
nection to the laser being made through a
via hole formed in the substrate.
The method for making the via hole over-
comes the problems involved in conven-
tional techniques.
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